The dramatic GDP and export growth of Ireland over the last decade forms a marked contrast with that of its nearest neighbour Northern Ireland. In Ireland, export volume growth averaged 15.5 per cent p.a. from 1991-99 compared to 6.3 per cent from Northern Ireland. Using data on individual manufacturing plants this paper considers the determinants of export performance in the two areas.
. What factors can explain these stark differences in performance given that
Northern Ireland and Ireland share a common geographical situation, i.e. both are 'peripheral' to the main European markets?
Much speculation has, of course, already surrounded the causes of the 'Celtic Tiger' phenomenon in Ireland (e.g. Gray, 1997; Sweeney, 1998; Barry, 1999; Murphy 2000) with the general consensus focusing on the vital role of FDI and the growth of the externally-owned, high-tech sector (e.g. McCarthy, 1999; Ruane and Görg, 1997; Roper and Frenkel, 2000) 3 .
Other factors have also been implicated, however, as explanations for differential trade performance. Barry and Bradley (1997) , for example, emphasise the importance of market orientation and industrial sector to the success of the Irish economy. For Northern Ireland, perhaps the dominant focus of interest is the potential role of the Troubles in influencing export potential, although as Fielding (2003) highlights this is not the only factor which has been important.
Indeed, while Fielding's evidence certainly suggests that the Troubles did have a 1 Sources: Ireland, GDP volume growth average measure, Murphy (2000) describes the situation as follows: 'Ireland's transformation, one primarily caused by multinationals, was facilitated by the phenomenon of globalisation … Globalisation enabled Ireland to move from the periphery towards the centre of the new global economy. Now Ireland is the second largest exporter of packaged software in the world after the US … From having virtually no major export industries (Guinness and Irish whiskey representing two exceptions) Ireland has become a significant platform for US high-tech companies competing in the European market' (p. 4).
negative effect on investment in Northern Ireland's manufacturing sector this was more than compensated by the positive effect of higher industrial subsidies, and the attractiveness of Northern Ireland as a production location for companies seeking to emigrate from Southern regions of the UK. The net result was that manufacturing employment and investment in Northern Ireland was actually sustained at a higher level than that in the UK as a whole over the 1971-96 period (Fielding, 2003, p. 514) , although as Harris et al. (2002) and Roper and Hewitt-Dundas (2001) point out the effects of government assistance on productivity in Northern Ireland were less positive.
From a broader perspective, Greenhalgh (1990) and Buxton et al. (1991) consider the potential effects of non-price competitiveness on export performance, with Thirwall (1986) suggesting that it was failure to keep pace with rising quality standards in international markets that was a major factor in the UK's poor trade performance through to the 1980s. More recently, attention has focussed on the comparative trade performance of UK and German manufacturing firms (e.g. Wakelin, 1998; Anderton, 1999 Anderton, , 1999a Roper and Love, 2002) , suggesting that that non-price qualitiesproxied by innovation and R&D indicators -are a potentially important explanation of differences in trade performance. In an Irish context, both Northern Ireland and
Ireland have traditionally had low levels of R&D investment, and a strong concentration of R&D and innovation activity in externally-owned firms. suggest, however, that Northern Ireland firms lag somewhat behind firms in Ireland in terms of innovation and technology adoption, a factor which the evidence of Wakelin (1998) etc. would suggest might be having a negative effect on relative export propensity.
Other factors -including the potential influence of currency fluctuations -also differentiate the operating environment of firms in Northern Ireland and Ireland.
Common to both areas, however, has been an emphasis on promoting export development through direct measures focussing on marketing, and indirect measures focussing on improving firms' international competitiveness (Seringhaus and Rossen, 1990 ) 4, 5 . Policy in both areas has focussed particularly on developing the export potential of indigenously-owned and smaller firms reflecting policy-makers' concerns of over-reliance on the export activities of MNE subsidiaries (Bell, 1997, p. 168) 6 .
The remainder of the paper is organised as follows. Section 2 provides the context, by profiling the development of export growth in Northern Ireland and Ireland since 1991. Section 3 outlines a simple conceptual model of export propensity, drawing together previous 'neo-endowment' and technology-based models (Wakelin, 1998) .
Section 4 then describes the data used and our empirical approach. Section 5 outlines the main empirical results, and section 6 concludes with a summary and policy discussion.
Exports Growth During the 1990s
The 1990s witnessed rapid growth in the volume of manufacturing exports from both Northern Ireland and Ireland (Figure 1 ). The more dramatic growth of export sales from Ireland was accompanied by marked changes in the composition of exports as the externally dominated, high-tech sector expanded rapidly (Table 1) . From 1991-98, for example, foreign-owned firms accounted for 95 per cent of the growth in industrial exports from Ireland and at least 75 per cent of total export growth (Forfás, 2000, p. 9) . Manufacturing firms' export propensity in Ireland also rose markedly over this period 'rising from an average of 73 per cent in 1991 to 83 per cent in 1998 … export propensity was highest in the chemicals and electronic and optical equipment sectors at 97 and 93 per cent respectively' (Forfás, 2000, p. 23 6 For example, specific policy initiatives are described in Mackinnon (1997) and Demick and O'Reilly, (2000) components, rose from 31.5 per cent of total exports sales in 1991 to 43.9 per cent by 1999 (Table 1) .
While the rapidly expanding externally-owned sector in Ireland increased its export sales and re-oriented Ireland's industrial base towards faster growing regions and goods with higher income elasticities (Barry and Bradley, 1997) , doubts remain about the international competitiveness of indigenously-owned firms in Ireland (e.g. Wrynn, 1997) . For example, exports of indigenously-owned firms in Ireland grew more slowly over the 1991-98 period than over previous 1986-91 period (Forfás, 2000, p. 25) 7 . As a result, the share of Ireland's industrial exports made by indigenouslyowned firms fell from 26 per cent of the total in 1991 to 12 per cent by 1998 (Forfás, 2000, p. 9) . This is also reflected in the sectoral composition of exports from Ireland.
The food and drink sector, for example, accounted for a quarter of exports in 1991 but only a tenth by 1999 (Table 1) . Other, more traditional, sectors (notably textiles and clothing) saw their export sales fall in both real terms, and as a share of total export sales (Table A3) . Murshed et al., 1993, p. 54) .
In contrast to Ireland, however, the Northern Ireland externally-owned manufacturing sector is longer established, includes firms in more mature industries, and has a much larger UK-owned component (e.g. Crone, 1998) 9 . As a result, its export growth has been more like that of the indigenously-owned sector, and changes in the composition 7 Using data derived from the Census of Industrial Production, Forfás (2000) estimates the export growth of indigenous Irish firms at 12.3 per cent pa between 1986 and 1991 and 4.4 per cent between 1991 and 1998. Commenting on this difference the report notes that 'the relatively poor measured export performance of the indigenous sector in the 1990s … may in part reflect the accelerating internationalisation of the Irish economy, with high numbers of Irish firms being acquired by foreign firms and investors. It may also be possible that indigenous firms have substituted domestic for foreign export sales to exploit faster demand growth in the home market'. 8 Source: Tables 6 and 11 , Manufacturing Production and Construction Inquiries -Summary Volume, PA 1002, National Statistics 1996. 9 More recent investment into Northern Ireland has been dominated by software, networked services and back office activity (Crone, 2000) of Northern Ireland exports have been less dramatic than those in Ireland. The same fundamental trends are evident, however, in the Northern Ireland exports figures; expanding export sales of electrical and optical equipment and declines in the export shares of the more traditional textile and food-based sectors (Table 1) .
Conceptual Model
Two main conceptual approaches exist to modelling the determinants of export performance (Wakelin, 1998) : 'neo-endowment' models in which firms' competitive advantage is based on factor endowments and, 'technology-based' models in which competitive advantage derives from the quality of firms' products or services. Studies in the neo-endowment tradition argue that factor-based advantages may be important if the firm has either a natural monopoly of a particular factor or is, for example, located in a particular region where a factor is plentiful. Extending the more traditional range of factors included in such models beyond labour and capital to include different dimensions of human and organisational resources, emphasises the parallels between this type of explanation and resource-based models of company competitiveness. The argument then becomes one of identifying the types of productive resources that determine firms' competitive advantage in export markets.
In terms of firms' internal resources, Wakelin (1998a) identifies positive links between export performance and average capital intensity among UK firms, while Sterlacchini (1999) identifies a positive relationship between the technological level of firms' capital stock and the export propensity of small Italian businesses. Roper and Love (2002) also emphasise the potential benefits of being part of a multi-plant group, finding that, in the UK at least, group-members were likely to have higher export propensity than similar single-plant businesses. Another common finding is a positive but non-linear relationship between export propensity and plant size, a variable which may itself be acting as a proxy for the strength of firms' resource base (Kumar and Siddharthan, 1994; Wagner, 1995; Bernard and Wagner, 1997; Wakelin, 1998a; Bernard and Jensen, 1999; Sterlacchini, 1999; Roper and Love, 2002) 10 . 10 The findings of Bernard and Wagner (1997) and Bernard and Jensen (1999) suggest that large and strong plants/firms tend to become exporters, rather than exporting enhancing performance.
Technology-based models of export performance focus primarily on firms' investments or achievements in implementing new technologies, or the development of new products or processes. This capability will depend on the internal strengths of the plant, where applicable its links to other group companies, and on the support available from the regional or national innovation system within which the firm is operating (Nelson, 1993; Metcalfe, 1997) . The presence of an R&D function within a plant, for example, may stimulate innovation through the type of technology-push process envisaged in linear models of innovation. R&D staff may also, however, contribute to firms' creativity as part of multi-functional groups, or may allow firms to utilise extra-mural networks or information sources more effectively (Veugelers and Cassiman, 1999; Love and Roper, 2001 ). Braunerhjelm (1996) , for example, provides evidence from Sweden that R&D expenditures and investment in skilled labour both have a positive effect on firms' export intensity, while more conventional cost factors have no effect. For plants which are part of multi-plant groups, access to group-wide R&D resources may also be important sources of new technology and product innovation. The Irish operations of US software multi-nationals, for example, are strongly dependent on the transfer of technology from software development centres within the US (Coe, 1997) .
Taking into account the findings of previous studies in both the neo-endowment and technology-based traditions, our model of export propensity will include a number of indicators of plants' operating and organisational characteristics. In particular, we allow for the ownership characteristics of plants and, where appropriate, for the presence elsewhere of group R&D facilities. Given the differences in policy and economic performance between Northern Ireland and Ireland we also allow for plant location. This suggests a basic model of the form:
Where: X it is the export propensity (i.e. the share of exports in total sales) of plant i in period t, R it is a set of indicators of plants' internal resource endowments, C it is a set of plants' other characteristics, L it is an indicator of potential locational effects and S it is a vector of sectoral indicators.
Data and Estimation Methods
The data used is taken from the 2 nd and 3 rd surveys in the Irish Innovation Panel (IIP), a series of surveys of innovation activity by manufacturing plants with 10 or more employees (Roper et al, 1996; Roper and Hewitt-Dundas, 1998; Roper and Anderson, 2000) 11 . Each survey was undertaken by post using a sampling frame provided by the economic development agencies in Northern Ireland and Ireland. The second IIP survey was conducted between November 1996 and March 1997, covered plants' innovation activity during the 1994-96 period, and had a response rate of 32.9 per cent (Roper and Hewitt-Dundas, 1998) . The third IIP survey, covering the 1997-99 period, was undertaken between October 1999 and January 2000 and achieved an overall response rate of 32.8 per cent (Roper and Anderson, 2000) . 344 plants responded to As part of each of the surveys, plants were asked about their export propensity and also provided a range of background information on the plant itself (Table 3) . Export propensity is measured by the proportion of plants' sales made outside the UK and Ireland, i.e. sales in continental Europe and beyond. This measure was chosen for two main reasons. First, given the context for this study (i.e. covering Northern Ireland, a 11 One unfortunate feature of the IIP in terms of the current analysis is a change in the definition of the 'export propensity' variable after the first survey. In 1993, plants were asked to indicate the proportion of their sales which were exported whereas in the latter two surveys plants were asked to indicate the proportion of their sales made outside the UK and Ireland. 12 The target population was estimated from the Census of Industrial Production for Ireland (Table 3) for 1996. For 1999 the target population was estimated using total manufacturing employment (Source :  Table 45 Budgetary and Economic Statistics, Dept of Finance) and the 1996 proportion of total employment in the target group. For Northern Ireland, data for 1993 is available from the Size Analysis of UK Business, 1993, Table 10 . For subsequent years total manufacturing employment is taken from the Northern Ireland Annual Abstract, 2000, Table 8 .5 and adjusted using the 1993 proportion of manufacturing employment in plants with less than 10 employees. Sample coverage in Northern Ireland (and Ireland) (Table 3) . Previous studies provide strong evidence that R&D capability contributes to plants' export competitiveness. We expect, therefore, that for any given set of plant characteristics, the effect of R&D on exporting is likely ceteris paribus to be positive. Essentially similar arguments suggest that we would also expect to observe a positive relationship between variables representing the quality of plants'
human resource base and export performance.
Plant size is also generally expected to have a positive relationship to export propensity as larger plants have more resources with which to enter foreign markets. Wakelin (1998a) argues, for example, that this may be particularly important if there are fixed costs to exporting such as information gathering, or economies of production and/or marketing which may benefit larger firms disproportionately. Scale may be important in overcoming such initial cost barriers but may then be less significant in determining the extent of firms' export activity. Support for this assertion comes from the non-linear relationship between plant size (employment) and export propensity found by Kumar and Siddharthan (1994) , Willmore (1992) , Wakelin (1998a) and Sterlacchini (1999) , each of which identifies an inverted-U shape relationship. We therefore include both plant size and its square in the estimated models, and expect to find a quadratic relationship with export propensity.
Other potentially relevant plant characteristics include business age, whether or not the plant is locally or externally-owned, and the type of production being undertaken.
Business maturity in the Irish electronics sector, for example, has been shown by Görg and Ruane (2000) to lead to stronger local linkages and greater local sourcing.
Similar arguments may be applicable to the relationship between plant-vintage and export propensity. Older plants may have had time to establish and expand their distribution networks, and also to establish a market position in export markets. We might therefore expect a positive coefficient on the plant age variable. Ownership may also be an important indicator of a plant's export potential if it is able to take advantage of group resources for branding, marketing or distribution. As indicated earlier, the export sales of Ireland's externally-owned sector has increased much more rapidly than that of indigenously-owned plants over the last decade (Forfás, 2000) . This, and the strong export orientation of much inward-investment to both Northern Ireland and Ireland, suggests we would expect a positive relationship between external-ownership and export propensity. In aggregate, this effect is likely to be stronger in Ireland given the much larger proportion of externally-owned plants (Table 3 ).
In terms of plants' production activities, we include two indicators relating to small and large batch production. Small batch production may be associated with either a product differentiation strategy, or a focus on niche markets. Large batches are more likely to reflect commodity production for broader geographical markets and may therefore be more strongly associated with exporting. We therefore expect a negative relationship between small batch production and export propensity and a positive relationship between large batches and exporting. These effects are likely to be equally important in both Northern Ireland and Ireland as the profile of production activities of plants in both areas is broadly similar (Table 3 ).
In the estimation the form of the dependent variable -export propensity -is expressed as a percentage of total sales, suggesting the appropriate estimator is Tobit.
Two issues arise in using Tobit models, however. First, there is no standard counterpart to the R 2 measure of fit. Alternatives have been reviewed, however, by Veall and Zimmermann (1994) and we report two such measures which conform to both of Veall and Zimmermann's desirable criteria for pseudo-R 2 measures in Tobit; the ability to mimic the numeric properties of the standard R 2 statistic in OLS, and being based on the full sample of both censored and non-limit observations. If i ŷ is the predicted value then these are defined as follows (Greene, 2002, p. E21-12) : The second issue which arises when using Tobit models is the choice of predicted values given the possibility that any randomly drawn observation may take a limit value. Two possible avenues are open; to choose a predicted value which is computed only from non-limit observations, or to choose a computation which reflects the likely value of an observation drawn at random from the population whether censored or not. In the current context where the proportion of exporting firms may differ between groups of firms or areas, the latter option is most attractive reflecting both the likelihood of plants not exporting and their export propensity, and we therefore compute predicted values as follows
, Φ is the standard normal cdf, and φ is the standard normal pdf (Greene, 1999, p. 694) .
Empirical Analysis
Before considering the determinants of export propensity it was necessary to identify 
Whole Sample Results
The first notable feature of this model is the strong positive effect on export propensity of the strength of plants' internal resource base, and the similarity between plants in Northern Ireland and Ireland in this respect (Table 4) . Plants with a high proportion of graduate employees had higher export propensity, as did plants with an in-house R&D capability. Both R&D conducted informally and R&D conducted in a formally organised R&D department contribute to increased export propensity, with more structured R&D activity having a larger positive effect in both areas. This may reflect the more systematic exploitation of R&D resources in a structured setting, or the likelihood that plants with formally organised R&D departments are actually making larger R&D investments. These positive results for R&D reflect those found in other studies in the technology-based tradition which also suggest a strong positive relationship between R&D, interpreted as a proxy for the non-price competitiveness of products, and export propensity (e.g. Wakelin, 1998; Anderton, 1999 Anderton, , 1999a .
Notably, for the sample as a whole, however, access to R&D conducted elsewhere within each plant's group has an insignificant effect on export propensity. Plant sizewhich we interpret as a general indicator of the strength of plants' resource base -also proves important, and we observe the expected quadratic relationship between export propensity and employment (see also Kumar and Siddharthan,1994; Willmore, 1992; Wakelin, 1998a; Sterlacchini,1999; Roper and Love, 2002) .
Other plant characteristics also prove important in determining export propensity in the combined sample (Table 4) . External ownership in particular has a strong positive effect in Ireland, reflecting its position as a production base from which US high-tech firms serve the European or EU markets (Roper and Frenkel, 2000) . The significance of the 'large-batch' variable in Ireland is also suggestive of a similar interpretation, reflecting the large relative size of most externally-owned manufacturing plants in developments are also likely to have taken place in Ireland as Görg and Ruane (2000) suggest but their effect is perhaps dominated by the massive scale of recent and highly export-oriented inward investment. This is also suggested by the very much larger and statistically stronger positive coefficient on the variable denoting external-ownership in Ireland (Table 4) , a contrast discussed in more detail in the next section.
Indigenously and Externally-Owned Plants
Forfás (2000) . As expected these models do suggest significant differences between the determinants of export propensity for the two groups of plants as well as differences between the Northern Ireland and Ireland samples.
For indigenously-owned plants (Table 5 ) the insignificance of the Northern Ireland dummy suggests there is no significant difference between the export propensities of indigenous plants, North and South. However, the Wald tests indicate clearly that the samples cannot be pooled, suggesting that the determinants of export propensity differ between the two areas. One major difference is the effect of plant vintage, where the results echo those of the whole sample (cf. Table 4 ). This means differences in the effect of plant age on export propensity are not restricted to externally-owned plants, but apply with equal force to the indigenous sector. The suggestion is that, as O'Malley (1998) suggests, newer indigenously-owned firms in Ireland have overcome some of the limitations of limited internationalisation highlighted by earlier studies such as Foley and Griffiths (1992) . 16 A Wald test of the equality of the estimated coefficients for locally and externally-owned plants in the whole sample model is χ 2 (19) = 151.82 (ρ<0.000). This, of course, has implications for the validity of pooling the Northern Ireland and Irish samples in Table 4 . However, there is clearly interest in seeing the overall pattern of export determination in the two areas, not least from a policy perspective.
For externally-owned plants (Table 6 ) the Northern Ireland sample is small, itself a reflection of the contrasting inward investment experience of the two areas. Here, the contrasts between Northern Ireland and Irish plants is much stronger, reflected in the significant Northern Ireland dummy and the much more significant Wald test statistics. For example, in Northern Ireland the group R&D coefficient is highly significant while plant size matters little. By contrast, for externally-owned plants in
Ireland there is little evidence of any strong link between R&D and exporting and, as before, a significantly negative age effect. Notably, however, labour quality (indicated by the proportion of graduates in the workforce) is an important export determinant in the South but not in the North. Finally, the sectoral dummies are more significant in the equations for externally-owned plants than in those for indigenously-owned businesses highlighting larger sectoral differences in export performance among externally-owned than among indigenously-owned plants. However, our results indicate that -at least in terms of export propensity -this picture is much more typical of Northern Ireland than of Ireland. Export propensity in Irish plants is instead more dependent on the character of the production operation itself, particularly scale, plant vintage and the quality of the plants' human resource.
Small and Larger Plants
From a policy perspective another interesting distinction is that between the factors which determine export propensity in small and larger plants. Promoting exporting among small firms has been a particular focus of policy in both areas and is central to the objectives of InterTradeIreland (one of the Cross-border Bodies established as part of the Good Friday Agreement). Tables 7 and 8 therefore report Tobit models of export propensity for small plants (i.e. those with less than 50 employees) and larger plants respectively 17 .
In both cases Wald tests indicate that there is no significant difference between the internal resource effects of Northern Ireland and Irish plants. In common with the models discussed earlier, both small and larger businesses with higher skill levels tend to have higher export propensity ceteris paribus. Intriguing differences are observed, however, in the relationship between R&D and export competitiveness for the two groups of plants. For small plants, both informal and more formally organised inhouse R&D activity have positive benefits for export propensity; for larger plants only formalised R&D activity has any significant effect, and then only in Northern Ireland.
The suggestion is that, for small plants at least, even informal R&D can have significant commercial benefits in terms of increasing exports. In policy terms this result is important in that there may be an unwillingness to support informal R&D activity in small firms where this cannot be clearly identified by firms' accounting systems. This result also suggests the potential importance of informal R&D activity to our understanding of the competitiveness of small firms. This is important because innovation surveys, in particular, have a well documented tendency to under-estimate the true level of any R&D and developmental activity conducted informally (e.g. Kleinknecht, 1987; Kleinknecht, 1989; Kleinknecht et al., 1991) . The importance of group R&D for small Northern Ireland plants probably reflects the fact that many are parts of UK groups of companies, which is not the case in Ireland.
Other differences between the determinants of export propensity of small and larger plants largely reflect those already identified. For example, externally-owned plants in both plant sizebands have higher export propensity than indigenously-owned businesses in Ireland, but this is true only of larger plants in Northern Ireland. The age effect is again evident in Irish plants: the consistency of this effect suggests that this is a population effect among Irish plants. By contrast, the positive effect of age on export performance in Northern Ireland is restricted to large plants 17 A Wald test for the equality of coefficients between large and small firms in the whole sample Tobit model is χ 2 (19) = 87.29 (ρ<0.000);
Conclusions
Our analysis of the determinants of manufacturing plants' export propensity in Northern Ireland and Ireland suggests three results applicable to all business types.
First, plants with more highly skilled workforces -particularly more graduate employees -tend to be more successful in export markets. This is consistent with the findings of Braunerhjelm (1996) that investment in skilled labour improves export performance. Secondly, we find that larger plants tend to export a larger proportion of their sales. In common with other national studies, however, the increase in export propensity is less than proportionate to plant size (Wagner, 1995; Bernard and Wagner, 1997; Wakelin, 1998a; Bernard and Jensen, 1999; Sterlacchini, 1999; Bleaney and Wakelin, 2002) . Thirdly, externally-owned plants export a larger proportion of their output than similar indigenously-owned plants, in part reflecting the findings of previous research that being part of a multi-plant group provides access to a deeper resource base (Roper and Love, 2002) . The impact of other influences on plants' export propensity depends strongly on the plants' location, its size and its ownership. Older plants, for example, tend to export more in Northern Ireland (at least among larger plants) but have lower export propensity in Ireland. The latter effect is apparent among large, small, indigenous and externally-owned plants.
External ownership is also much more strongly linked to increased export propensity in the Ireland than in Northern Ireland.
Important differences are also evident between groups of plants in terms of their sources of new technology and in particular the impact of R&D on export propensity.
For indigenously-owned plants, in-house R&D -both inside and outside a formal R&D department -is significant. For externally-owned plants in Northern Ireland (but not in Ireland), R&D conducted elsewhere in the group proves more important.
These empirical results are important from two standpoints. First, from a policy point of view they emphasise the importance of R&D and associated developments to export competitiveness and growth. Secondly, in terms of the differences between small and larger plants, they emphasise contrasts between the different types of R&D activity which influence export propensity. Small plants' export propensity, for example, is positively influenced by both informal and formally organised R&D activity; for larger plants, however, only more formally organised R&D is helpful.
These findings represent an advance on previous research which has regarded R&D and the technological level of firms' capital stock in a relatively undifferentiated way (Wakelin, 1998a; Sterlacchini, 1999; Bleaney and Wakelin, 2002) .
To illustrate the implications for export propensity of these differences, and the differential characteristics of plants in Northern Ireland and Ireland, Figure 2 gives predicted export propensities for plants of different sizes in each area. As we would expect, export propensity in both areas increases with employment, with significantly stronger scale effects in Northern Ireland than in Ireland. More interestingly, however, the Tobit models suggest that on average export propensity in Northern Ireland is around 13 pp below that in Ireland for plants with around 100 employees, a deficit which falls to virtually nil for plants with 600-700 people. Given the differences in export growth in the two areas it is also interesting to explore whether differences in export propensity are structural or behavioural in nature, i.e. whether they can explained by differences in sectoral structure/ownership etc. To this end, Figure 3 reproduces the predicted export propensity of Northern Ireland and Ireland plants from Figure 2 and includes an additional series based on the estimated export propensity model for Northern Ireland (Table 4 ) and plant characteristics in Ireland.
The difference between this structurally adjusted line and that for Northern Ireland is the structural effect. The difference between the structurally adjusted line and that for
Ireland is due to differences in the behavioural relationship which determines export propensity in the two areas.
This decomposition implies very different results for smaller and larger plants. For small plants in Northern Ireland, predicted export propensity is around 13 pp lower than that in Ireland, of which around two thirds is behavioural and one third structural. In other words around one third of the predicted difference in the export propensity of small plants can be explained by industrial structure. The remaining shortfall (around 9 pp) is due to differences in the way plants in Northern Ireland and the Ireland approach export sales. For larger plants the story is radically different. By the time a plant in Northern Ireland reaches 450 employees, the difference in export propensity between it and its Irish equivalent is due almost entirely to differences in the industrial structure of the two areas.
In policy terms, this study emphasises again the positive relationship between an aspect of business performance (i.e. export propensity), workforce quality and research and development. It also highlights lower than expected export propensity on the part of small plants in Northern Ireland, an issue which presents significant policy challenges for the future. Notes: Predicted values relate to sales outside the UK and Ireland only, and were constructed using estimated parameters in Table 4 . Predicted values were estimated using the method outlined in the text. Variable values are set to the mean for Northern Ireland and Ireland.
Source: Irish Innovation Panel, Notes: Predicted values relate to sales outside the UK and Ireland only, and were constructed using estimated parameters in Table 4 . Predicted values were estimated using the method outlined in the text. Variable values are set to the mean for Northern Ireland and the Ireland.
Source: Irish Innovation Panel, Table 4 . (1) = 0.59 (ρ=0.444); industry effects, χ 2 (9) = 6.14 (ρ=0.725). In each case the hypothesis of equality cannot be rejected. Wald tests for the equality of coefficients for Northern Ireland and Ireland (omitting the Northern Ireland dummy) were as follows: all coefficients, χ 2 (19) = 81.37 (ρ<0.000); internal resource indicators, χ 2 (6) = 15.88 (ρ=0.014); other plant characteristics, χ 2 (4) = 30.02 (ρ<0.000); industry effects, χ 2 (9) = 36.14 (ρ<0.000).For each group of coefficients the hypothesis of equality is rejected. 36 (ρ=0.193) . In each case the hypothesis of equality cannot be rejected. Models estimated separately for the two periods are available on request.
3.
Wald tests for the equality of coefficients for Northern Ireland and Ireland were as follows (omitting the Northern Ireland dummy variable): all coefficients, χ 2 (18) = 52.95 (ρ=0.000); internal resource indicators, χ 2 (6) = 11.15 (ρ=0.083); other plant characteristics, χ 2 (3) = 10.39 (ρ=0.015); industry effects, χ 2 (9) = 29.78 (ρ=0.000). In each case the hypothesis of equality cannot be rejected at the 10 per cent level. Source: Irish Innovation Panel Wald tests for the equality of coefficients for Northern Ireland and Ireland were as follows: all coefficients, χ 2 (18) = 53.47 (ρ=0.000); internal resource indicators, χ 2 (6) = 9.97 (ρ=0.126); other plant characteristics, χ 2 (4) = 14.04 (ρ=0.003); industry effects, χ 2 (9) = 22.58 (ρ=0.007). Overall, the hypothesis of equality is rejected as it is for other plant characteristics and the industry effects. Source: Irish Innovation Panel Wald tests for the equality of coefficients for the 1994-96 and 1997-99 periods were as follows: all coefficients, χ 2 (20) = 15.81 (ρ=0.728); internal resource indicators, χ 2 (6) = 4.56 (ρ=0.601); other plant characteristics, χ 2 (4) = 2.41 (ρ=0.661); Northern Ireland dummy, χ 2 (1) = 1.30 (ρ=0.253); industry effects, χ 2 (9) = 9.12 (ρ=0.426). In each case the hypothesis of equality cannot be rejected.
Wald tests for the equality of coefficients for Northern Ireland and Ireland were as follows: all coefficients, χ 2 (19) = 56.20 (ρ<0.000); internal resource indicators, χ 2 (6) = 6.31 (ρ=0.388); other plant characteristics, χ 2 (4) = 18.19 (ρ=0.011); industry effects, χ 2 (9) = 22.95 (ρ=0.006). With the exception of the external resource indicators, the hypothesis of equality cannot be rejected.
Source: Irish Innovation Panel

Annex: Northern Ireland and Ireland Exports Data
For Ireland nominal exports data is available from 1991 is published in Trade Statistics, (CSO, Dublin) on the basis of the SITC (Rev 3). For Northern Ireland data based on the 2-digit SIC 1980 and sic 1992 have been published in 'Made in Northern Ireland Sold to the World' (various dates, NIERC, Belfast). A consistent time-series for all Northern Ireland manufacturing was published in Appendix 2 of the 1997/98 to 98/99 report. Consistent data for industrial groups was provided by Maureen O'Reilly and Catherine Glass (NIERC) 18 . The main issue in making any Northern IrelandIreland comparisons is matching SIC and SITC based series. (In addition, the Irish exports data is reported for calendar years whereas the Northern Ireland exports series relate to financial years). The approximate matches used are given in Table A1 . The resulting nominal series are given in Table A2 with Northern Ireland data in £m. and Irish data in £IRm. Nominal series were deflated using export price deflators taken from 32-34, 57, 58, 62, 24, 63, 81, 25, 64, 66 23, 25, 36-37, 20, 21-22, 26 
